05—11—16:11 :46AM;Bfi 



Dickstein, Shapiro; 0458665950 



# 6/ 



Europalsches Patentamt 
European Patent Office 
Office europ6en des brevets 



iiiiiniuniiii 

© Publication number: 0 666 559 A1 



@ 



EUROPEAN PATENT APPLICATION 



© Application number: 95200213.7 
© Date of filing: 30.01.95 



® totCIAGHB 5/008, G11B 5/016, 
G11B5/02, G11B5/09 



© Priority: 03.02L94 AT 207/94 


© Applicant: PHIUPS ELECTRONICS N.V. 


Groenewoudseweg 1 


© Date of publication of application: 


NL-5621 DA Eindhoven (NL) 


09.08.95 Bulletin 95/32 


© Inventor: Hadfl, Qabor 




0 Designated Contracting Stated: 


c/o Inl Octroolbureau B.V., 


ATDEFRGB 


Prof. Holstlaan 6 




NL-5656 AA Eindhoven (NL) 




© Representative: van der Kruk, Wlllem 




Leonardos 




INTER NATION AAL OCTROOIBUREAU B,V., 




Prof. Holstlaan 6 




NL-5656 AA Eindhoven (NL) 



© Method of optimising a write current for at least one rotatable magnetic head and arrangement for 
carrying out such a method- 
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© In a method of optimising a write current for at 
least one rotatable magnetic head (Kl, K2), in which 
method a write current (I) is applied to the magnetic 
head (K1. K2) as a test signal with a given number 
of graded amplitude values within a given time Inter- 
val and this test signal Is recorded on the magnetic 



tape (5) by the magnetic head <K1. K2), the total 
given number of graded amplitude values of the 
write current (I), which is applied to the magnetic 
head (K1, K2) as a test signal, Is applied to the. 
magnetic head <K1, K2) within a single scanning 
period CO of this magnetic head. 
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The Invention relates to a method of optimising 
a write current for at least one rotatable magnetic 
head by means of which a magnetic tape can be 
scanned along tracks which are inclined relative to 
the longitudinal direction of the magnetic tape In 
consecutive scanning periods, a write current being 
applied to the magnetic head as a test signal with a 
given number of graded amplitude values within a 
given time Interval and this test signal being re- 
corded on the magnetic tape by the magnetic 
head, and the recorded test signal being scanned 
from the magnetic tape and the level values of the 
scanned and reproduced test signal, which cor- 
respond to the graded amplitude values of the write 
current recorded as the test signal, being deter- 
mined, and an optimum amplitude value of the 
write current being determined from the level val- 
ues thus determined, 

The invention also relates to an arrangement 
for carrying out a method of the type defined in the 
opening paragraph, for optimising a write current 
for at least one rotatable magnetic head of the 
arrangement, by means of which a magnetic tape, 
which can be driven in the arrangement In the 
longitudinal direction of the tape* can be scanned 
in consecutive scanning periods along tracks which 
are Inclined relative to the longitudinal direction of 
the tape, which arrangement comprises a control 
device and a write current generator adapted to 
generate a write current as a test signal with a 
given number of graded amplitude values, which 
write current generator is controllable by the con- 
trol device to generate the different amplitude val- 
ues of the write current and is connected to the 
magnetic hoad to supply the generated write cur- 
rent to this magnetic head, and a processing de- 
vice by means of which the level values of the 
scanned and reproduced test signal, which cor- 
respond to the graded amplitude values of the write 
current recorded as a test signal, can be deter- 
mined, and a logic device by means of which an 
optimum amplitude value of the write current can 
be determined from the level values thus deter- 
mined. 

A method of the type defined in the first para- 
graph and an arrangement of the type, defined in 
the second paragraph are known from DE-A1 41 18 
533. in this known method and in the known ar- 
rangement the generation and application of the 
given number of graded amplitude values of a write 
current applied to a magnetic head as a test signal 
in total cover a plurality of scanning periods of the 
magnetic head, so that the test signal is recorded 
In a plurality of oblique tracks. It is therefore ob- 
vious that the reproduction and processing of the 
scanned and reproduced test signal also cover a 
plurality of scanning periods. As a result of this, the 
known method of optimising a write current for at 



least one rotatable magnetic head takes a com- 
paratively long time of a few seconds, which is 
annoying to the user of, for example, a video 
recorder using the known method. Moreover, since 

s the reproduction and processing of the recorded 
test signal cover a plurality of scanning periods and 
hence a plurality of oblique tracks the known meth- 
od and the known arrangement also have the dis- 
advantage that a poor tracking and changes In the 

io tracking of a magnetic head which scans and re- 
produces the recorded test signal have an adverse 
effect on the measurement accuracy for the dif- 
ferent values of the level of the scanned and repro- 
duced test signal* 

is It Is an object of the Invention to avoid the 

afore-mentioned problems and to simply improve a 
method of the type defined in the first paragraph, 
of optimising a write current for at least one rotat- 
able magnetic head, and an arrangement of the 

20 type defined in the second paragraph, for carrying 
out a method of the type defined in the first para- 
graph, in such a manner that a write current for at 
least one rotatable magnetic head can be optimis- 
ed In a very short time and this optimisation can be 

25 effected substantially independently of the tracking 
of a magnetic head which scans and reproduces 
the recorded test signal. To this end, according to 
the invention, such a method Is characterised In 
that the total given number of graded amplitude 

w values of the writ© current applied to the magnetic 
head as the test signal is applied to the magnetic 
head within a single scanning period of this mag- 
netic head. In this way it is achieved that op- 
timisation of a write current for at least one rotat- 
es able magnetic head Is possible within only one 
scanning period of such a magnetic head In the 
most favourable case* /.e. when immediately after 
the test signal has been recorded by the magnetic 
head for which the write current is to be optimised 

40 the recorded test signal is reproduced by means of 
a further magnetic head and the scanned and re- 
produced test signal Is processed. However, also If 
recording and reproduction of the test signal do not 
succeed one another directly the method of op- 

45 ti mi sing a write current can be carried out in a very 
short time which is only slightly longer than two 
successive scanning periods. Moreover, by the 
steps in accordance with the invention It Is 
achieved that optimisation is also substantially in- 

90 dependent of an optimum tracking of a magnetic 
head by means of which the recorded test signal is 
scanned and reproduced because, although the 
values of the level of the scanned and reproduced 
test signal which correspond to the graded am- 

66 plitude values of the write current recorded as a 
test signal In an oblique track depend In absolute 
magnitude on the tracking of the scanning and 
reproducing magnetic head relative to each oblique 
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track in which the test signal has been recorded, 
this is not the case with their magnitude relative to 
one another, so that even in the case of a norv 
optimum tracking of the scanning and reproducing 
magnetic head relative to the oblique tracks con- 
taining the test signal the differences between the 
scanned and reproduced level values can always 
be determined correctly, so that from the level 
values thus determined an optimum amplitude val- 
ue of a write current can be derived Independently 
of an exact tracking. 

With a method in accordance with the invention 
the test signal can be recorded while the magnetic 
tape is driven in the longitudinal direction of the 
tape. Immediately after its recording the test signal 
recorded in an oblique track can be read and 
reproduced at once from this oblique track by 
means of a separate magnetic head provided for 
this purpose. When no such separate magnetic 
head has been provided and, as a consequence, 
recording and reproduction of the test signal should 
be effected with only one magnetic head while the 
magnetic tape Is driven, the magnetic tape Is rap- 
idly rewound in a reverse mode after recording of 
the test signal, after which the test signal can be 
reproduced by means of the same magnetic head 
with which It has been recorded. However, it has 
proved to be very advantageous If the total given 
number of graded amplitude values of the write 
current is applied to the magnetic head within a 
single scanning period of the magnetic head while 
the magnetic tape is stationary. Thus, it is achieved 
In a particularly simple manner that the test signal 
can be recorded and reproduced by means of only 
one magnetic head without the magnetic tape hav- 
ing to be rewound between recording and repro- 
duction of the test signal, so that a very simple and 
rapid optimisation is possible. 

It has then proved to be particularly advanta- 
geous If the total given number of graded am- 
plitude values of the write current is applied to the 
magnetic head within half a scanning period of the 
magnetic head while the magnetic tape is station- 
ary. In this way a write current for two diametrically 
disposed magnetic heads can be optimised by 
means of only one oblique track, each of the two 
magnetic heads successively recording a test sig- 
nal associated with one magnetic head In this one 
oblique track and each of the two successively 
recorded test signals being subsequently scanned 
with the relevant associated magnetic head. 

It has also proved to be advantageous if a write 
current with eight to sixteen graded amplitude val- 
ues Is applied to the magnetic head as a test signal 
within a single scanning period. This results In an 
optimum compromise between a fine gradation of 
the amplitude values of the write current generated 
as a test signal and a suitable number of grada- 



tions of the amplitude values. 

Moreover, it has proved to be advantageous if 
the amplitude values of the write current generated 
as a test signal are graded In steps of 1 dB relative 

s to one another. This has proved to be favourable 
both as regards the generation of the graded am- 
plitude values and as regards a correct processing 
of the scanned and reproduced test-signal level 
values corresponding to the recorded amplitude 

10 values. 

An arrangement for carrying out a method in 
accordance with the invention is characterised In 
that the control device and the write current gener- 
ator are adapted to generate the total given number 

75 of graded amplitude values of the write current, 
which is applied to the magnetic head as the test 
signal, is applied to the magnetic head within a 
single scanning period of this magnetic head. 

It has proved to be advantageous for such an 

20 arrangement if the control device and the write 
current generator are adapted to generate a write 
current with eight to sixteen graded amplitude val- 
ues within a single scanning period of the magnetic 
head. 

25 Moreover, it has proved to be advantageous for 

such an arrangement if the write current generator 
generates as test signal a write current with am- 
plitude values graded In steps of 1 dB relative to 
one another, 

oo It has proved to be particularly advantageous if 
the control device is triggered by a tachosignal 
from a tachogenerator coupled to the rotatable 
magnetic head. In this way It Is achieved that the 
track portions which correspond to the total given 
35 number of graded amplitude values of the write 
current applied to the magnetic head as a test 
signal can be brought simply into a given desired 
relative position with respect to a complete track in 
which the test signal is recorded. 
40 The invention will be described with reference 
to two exemplary embodiments which are shown in 
the Figures and to which the invention is not limit- 
ed* Fig. 1 shows diagrammatical I y the relevant 
parts of a video recorder in accordance with a first 
as embodiment of the invention, by means of which 
video signals can be recorded in and subsequently 
be reproduced from tracks on a magnetic tape 
which are Inclined relative to the longitudinal direc- 
tion of the tape and which comprises an arrange- 
so ment for carrying out a method of optimising a 
write current for two rotatable magnetic heads. Fig. 
2, in parts A, B, C. D, E, F and G, shows 
waveforms of signals appearing In the video re- 
corder 1 and In the arrangement for write current 
65 optimisation. Rg. 3, in parts A and B, shows 
waveforms of signals appearing in a video recorder 
in accordance with a second embodiment of the 
invention and in an arrangement included in this 
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video recorder for optimising a write current for two 
rotatable magnetic heads. Fig. 4 shows a track 
layout of oblique tracks as obtained on a magnetic 
tape when this magnetic tape Is scanned In the 
video recorder in accordance with the second em- 
bodiment of the invention. 

Fig. 1 shows diagrammatically the part of a 
video recorder which Is relevant In the present 
context The video recorder 1 has a drum-shaped 
scanning device 2, which comprises a drum sec- 
tion 4 which is rotatable in a direction indicated by 
an arrow 3 by means of a motor, not shown. The 
rotatable drum section 4 of the video recorder 1 
carries two magnetic heads K1 and K2, which are 
thus rotatable. 

A magnetic tape 5. which can be introduced 
into the video recorder 1, Is wrapped around the 
drum-shaped scanning device 2 along a helical 
path over an angle of slightly more than 160* by 
passing the magnetic tape 5 around tape guides 6, 
7 and 8, 9. To drive the magnetic tape 5 in the 
direction indicated by an arrow 10, which Indicates 
the transport direction of the magnetic tape 5 In the 
so-called "forward" mode, thB video recorder 1 has 
a rotationally drivable capstan 11, against which the 
magnetic tape 5 can be pressed by means of a 
movable pressure roller 12, the capstan 12 being 
preterably driven directly by the motor 13. To 
power the motor 13 and to control Its speed the 
video recorder 1 comprises a motor supply device 
14 which includes a speed control circuit and a 
motor supply circuit. It is to be noted that the 
magnetic tape 5 extends between two reels, not 
shown, which are accommodated In a cassette and 
which can also be driven by a drive moans, for 
example in order to drive the magnetic tape 5 In 
the direction indicated by the arrow 10 in a "fast 
forward" mode or in a direction opposite to that 
Indicated by the arrow 10 In a "fast reverse 1 ' mode. 

To detect the speed of rotation of the rotatable 
drum section 4 the video recorder l comprises a 
tachogenerator 15. In the present case the 
tachogenerator 15 is formed by a small magnet 16 
arranged on the rotatable drum section 4 and a 
stationary magnetic head 17 arranged adjacent the 
rotatable drum section 4. Each time that the mag- 
net 16 moves past the magnetic head 17 during 
the rotation of the rotatable drum section 4 a pulse 
is induced in the magnetic head 17. The magnetic 
head 17 is followed by a pulse processing and 
pulse generation stage 1B on whose output a so* 
called head-switching pulse HP is produced whose 
waveform Is. shown In part A of Fig. 2. The head- 
switching pulse MP has a falling edge, which ap- 
pears briefly after the instant at which the rotatable 
magnetic head K1 comes into scanning contact 
with the magnetic tape 5 or briefly before the 
Instant at which the rotatable magnetic head K2 



loses contact with the magnetic tape 5. The head- 
switching pulse HP has a rising edge which ap- 
pears briefly after the instant at which the magnetic 
head K2 comes Into scanning contact with the 

5 magnetic tape 5 or briefly before the Instant at 
which the magnetic head K1 is disengaged from 
the magnetic tape 5. 

When the magnetic heads K1 and K2 are rotat- 
ed and the magnetic tape 5 Is driven with the 

to normal tape speed in the direction indicated by the 
arrow 10 the two magnetic heads K1 and K2, as is 
generally known, scan tracks which are inclined 
relative to the longitudinal direction of the magnetic 
tape 5 In consecutive scanning periods T. Each of 

75 the two magnetic heads Kl and K2 is then in 
scanning contact with the magnetic tape 5 for one 
scanning period T. Part A of Fig. 2 the scanning 
period T of the magnetic head K1 Is designated T- 
(K1) and the scanning period T of the magnetic 

20 hBad K2 is designated T(K2). The two scanning 
periods T(K1) and T(K2) slightly overlap one an- 
other. 

The video recorder 1 further comprises a 
microcomputer 19 which Is adapted to perform a 

25 multitude of actuation and control functions, only 
some of which will be discussed hereinafter. Now it 
is to be noted already that the output signal of the 
pulse generation stage 18, I.e. the head-switching 
pulse HP, is applied to an Input 20 of the mlcro- 

oo computer 19. 

The video recorder 1 further comprises an ar- 
rangement 21 for carrying out a method of op- 
timising a write current for the two rotatable mag- 
netic heads K1 and K2. The drum-shaped scanning 

95 device 2 and the drive means for driving the mag- 
netic tape 5 also form parts of the arrangement 21 . 

The arrangement 21 comprises a control de- 
vice 22 which in the present video recorder 1 is 
implemented by means of the microcomputer 19, 

40 as Is shown diagrammatically in broken lines In Fig. 
1. The part of the microcomputer 19 which forms 
the control device 22 Is triggered by the head- 
switching pulse HP, which is formed by the pulse- 
shaped tachosignaJ from the tachogenerator 15 

45 coupled to the two rotatable magnetic heads Kl 
and K2. The part of the microcomputer 19 which 
forms the control device 22 is adapted to generate 
control information which changes at fixed time 
intervals T1, as illustrated In Fig, 2, This control 

so information Is applied to a decoding device 26 v/a 
a bus 25 connected to two outputs 23 and 24 of 
the microcomputer 19. The decoding device 26 
decodes the control information generated by the 
part of the microcomputer 19 which forms the 

65 control device 22, In such a manner that the pulse- 
shaped control signal S1 shown In part B of Fig. 2 
appears on an output 27 of the decoding device 
26. the pulse-shaped control signal S2 shown in 
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part C of Fig. 2 appears on an output 28, the pulse- 
shaped control signal S3 shown in part D of Fig. 2 
appears on an output 29, and the pulse-shaped 
control signal S4 shown In part E of Fig. 2 appears 
on an output 30 of the decoding device 26. 

The arrangement 21 further comprises a write 
current generator 31 for the generation of a write 
current I, which servos as a test signal, for the two 
rotatable magnetic heads K1 and K2. The write 
current generator 31 is adapted to generate the 
write current I serving as the test signal with a 
given number of amplitude values which are grad- 
ed relative to one another, as will be described In 
detail hereinafter. To this end the write current 
generator 31 can be controlled, via the decoding 
device 28, by the part forming the control device 
22 in the microcomputer 19, in order to generate 
the different amplitude values of the write current I. 
The write current generator 31 is connected to the 
two magnetic heads K1 and K2 to supply the 
resulting graded write current to these heads. 

In order to realise the write current generator 
31 the following steps have been taken in the video 
recorder 1. The video recorder 1 comprises an FM 
modulator device 32, which is arranged to receive 
a luminance signal (Y signal) appearing on an 
internal connection 33, for the frequency modula- 
tion of this luminance signal. On its output the FM 
modulator device 32 supplies a frequency-modu- 
lated signal whose amplitude is substantially in- 
dependent of the picture content of the modulated 
luminance signal. In order to optimise the write 
current to the two rotatable magnetic heads K1 and 
K2 for the luminance signal the FM modulator 
device 32 in present video recorder 1 produces, for 
example, the unmodulated FM carrier on its output 
34 as the test signal. The output 34 of the FM 
modulator device 32 Is connected to an input 35 of 
a head amplifier arrangement 38, The head am- 
plifier arrangement 38 comprises four swltchable 
amplifiers 37, 38, 39 and 40, arranged In series 
with one another. The first switchable amplifier 37 
Is connected to the input 35 of the head amplifier 
arrangement 36 and the fourth switchable amplifier 
40 Is connected to an output 41 of the head am- 
plifier arrangement 36. The gain of the switchable 
amplifier 37 is switchable between 0 dB and 1 dB, 
switching being effected by means of the pulse- 
shaped control signal Si applied to a control input 
37a of the amplifier 37. The gain of the switchable 
amplifier 38 Is switchable between 0 dB and 2 dB, 
switching being effected by means of the pulse- 
shaped control signal S2 applied to a control Input 
38a of the amplifier 38. The gaJn of the switchable 
amplifier 39 is switchable between 0 dB and 4 dB, 
switching being effected by means of the pulse- 
shaped control signal S3 applied to a control input 
39a of the amplifier 39. The gain of the switchable 



amplifier 40 is switchable between 0 dB and 8 dB, 
switching being effected by means of the pulse- 
shaped control signal S4 applied to a control Input 
40a of the amplifier 40. 8y way of Illustration it is to 
s be noted that, for example, when trra two switcha- 
ble amplifiers 37 and 38 are turned on by means of 
the control signals S1 and S2 the signal applied to 
the Input 35 of the head amplifier arrangement 36 
will be amplified by 3 dB in total and will appear in 
10 this form on the output 41 of the head amplifier 
arrangement 36. When all four switchable amplifi- 
ers 37, 38, 39 and 40 are turned on by means of 
the control signals $1, 82, $3 and S4 the signal 
applied to the input 35 of the head amplifier ar- 
ts rangement 36 will be amplified by 15 dB in total 
and will appear in this form on the output 41 of the 
head amplifier arrangement 36* However, the gain 
of the switchable amplifiers 37, 38, 39 and 40 may 
also be selected in such a manner that a write 
so current I with graded amplitude values can be 
generated as a test signal, for which successive 
amplitude values each time differ by 0.5 dB or any 
other value. Instead of four switchable amplifiers it 
is also possible to provide three, five or any other 
25 number of such amplifiers, the write current gen- 
erated as a test signal then being graded accord- 
ingly. 

As already stated hereinbefore* the control sig- 
nals S1, $2, S3 and $4, shown in parts 6. C, D and 

so E of Fig. 2, are applied to the switchable amplifiers 
37, 38, 39 and 40 when an optimisation process Is 
carried out As a result of this, a write current I with 
a total of sixteen graded amplitude values Is pro- 
duced as a test signal on tho output 41 of the head 

35 amplifier arrangement 36, as is shown in part F of 
Fig. 2. As already stated, the test signal is then 
formed by the unmodulated FM carrier, which is 
partly shown only diagrammatically In part F of Fig. 
2. However, part F of Rg. 2 shows the total en- 

40 velope of the test signal having a total of sixteen 
graded amplitude values. 

In the arrangement. 21 for optimising a write 
current for the two rotatable magnetic heads K1 
and K2, as is apparent from parts A and F of Rg. 

46 2, the microcomputer 19, which forms the control 
device 22, and write current generator 31 are con- 
structed to generate the total given number of 
graded amplitude values of the write current I, 
which values are applied to the two magnetic 

so heads K1 and K2 as the test signal, within a single 
scanning period T of each of the two magnetic 
heads K1 and K2, respectively. Thus, It Is achieved 
that the total given number of graded amplitude 
values of the write current I applied to the two 

55 magnetic heads K1 and K2 as the test signal is 
applied to the relevant magnetic head K1 or K2 
within a single scanning period T(K1) or T(K2) of 
the respective magnetic head. 
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it Is to be noted that* as Is common practice, 
the test signal I Is applied from the output 41 of the 
head amplifier arrangement 36 to the rotatabte 
magnetic heads K1 and K2 via a rotary trans- 
former, which for the sake of simplicity Is not 
shown separately in Fig. 1. 

The arrangement 21 for optimising a write cur* 
rent for the two rotatable magnetic heads K1 and 
K2 further comprises a processing device 42 by 
means of which the level values V of the scanned 
and reproduced test signal I, which correspond to 
the graded amplitude values of the write current I 
recorded as the test signal, can be determined and 
which are shown in part G of Fig. 2. 

The processing device 42 is preceded by a 
reproduclng-head amplifier 43, which is connected 
to an Input 44 of the head amplifier arrangement 
36. The input 44 is connected to the rotatable 
magnetic heads K1 and K2 via the rotary trans- 
former, not shown. The output 45 of the reproduc- 
Ing-head amplifier 43 is connected to an output 46 
of the head amplifier arrangement 36, which is 
connected to an FM demodulator device 47, by 
means of which the frequency-modulated lumi- 
nance signal can be demodulated and which sup- 
piles a demodulated luminance signal to an internal 
connection 48 of the video recorder 1. 

The output 45 of the reproduclng-head am- 
plifier 43 is also connected to a further output 49 of 
the head amplifier arrangement 36. The output 43 
Is connected to an input 50 of a rectifier device 51 
of the processing device 42. On an output 52 the 
rectifier produces the signal V shown in part G of 
fig. 2. This signal v is the reproduced and rectified 
test signal which is scanned from the magnetic 
tape 5 and corresponds to the recorded test signal, 
The rectifier .device 51 is followed by an analog-to- 
dlgital converter 53 of the processing device 42, 
which digitises the Individual level values contained 
In the signal V and produces data words on an 
output 54, which words represent the Individual 
level values corresponding to the graded amplitude 
values of the write current I recorded as the test 
signal. The data words appearing on the output 54 
are applied' to an input 55 of the microcomputer 19. 

The microcomputer 19 also functions as a logic 
device 56, as is shown dlagrammatically In broken 
lines. The data words supplied by the an analog-to- 
digital converter 53 are applied to the part of the 
microcomputer 19 which functions as the logic 
device 56. By means of the part of the microcom- 
puter 19 which functions as the logic device 56 it is 
possible to derive from the data words, which cor- 
respond to the level values determined for the 
scanned and reproduced test signal, an optimum 
amplitude value of the write current for the two 
rotatable magnetic heads K1 and K2, as will be 
described in more detail hereinafter. After the opti- 
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mum amplitude, value of the write current for the 
magnetic heads K1 and K2 has thus been deter- 
mined the part of the microcomputer 19 which 
functions as the logic device 56 supplies control 

s Information, which Is also applied to the decoder 
device 26 via the bus 25, after which the decoder 
device 26 permanently supplies a certain combina- 
tion of control signals Si, S2, S3 and S4 in accor- 
dance with the applied control Information, which 

10 causes a given configuration of the swltchable am- 
plifiers 37, 38, 39 and 40 to be activated, ie, the 
configuration which provides the optimum value of 
the write current for the two rotatable magnetic 
heads K1 and K2 for the recording of the lu- 

is mi nance signal In a normal recording process. 

In the video recorder 1 shown in Fig. 1 an 
optimum write current for the two rotatable mag- 
netic heads K1 and K2 for recording the luminance 
signal Is, for example, determined as follows* Rrst- 

20 ly, the optimisation process is started, for example* 
by actuation of a separate key on the video re- 
corder 1 or on a remote control device for the 
video recorder 1 , said actuation causing the video 
recorder 1 to be set to the "recording" mode, In 

25 which the magnetic tape 5 is moved past the 
circumferential surface of the drum-shaped scan- 
ning device 2 in the direction indicated by the 
arrow 10 by means of the capstan 11 and the 
pressure roller 12. The rotatable drum section 4 Is 

30 then also set Into rotation. As soon as the magnot 
1 6 on the rotatable drum section 4 moves past the 
magnetic head 17 of the tachogenerator 15 a pulse 
is produced, which results in the head-switching 
pulse HP being generated in the putse-processing 

35 and pulse-generation stage 18, which pulse Is ap- 
plied to the Input 20 of the microcomputer 19, 
Subsequently* the part of the microcomputer 19 
which functions as the control device 22 is trig- 
gered, after which this part of the microcomputer 

40 19. supplies such control information to the decod- 
ing device 26 that the decoding device 26 applies 
the pulse-shaped control signals 81, S2, S3 and 
S4, shown In parts B, C, D and E of Fig. 2, to the 
switchable amplifiers 37, 38, 39 and 40 of the head 

4S amplifier arrangement 36. The FM modulator de- 
vice 32 applies the unmodulated FM carrier to the 
first switchable amplifier 37 with a constant am- 
plitude. As a result, the output 41 of the head 
amplifier arrangement 36 receives as the test slg- 

50 nai a write current 1 with a given number, Le. 
sixteen, of graded amplitude values. Such a write 
current I is shown in part F of Fig. 2. The write 
current I forming the test signal is applied from the 
head amplifier arrangement 36 to the two magnetic 

*s heads K1 and K2 via the rotary transformer, not 
shown, which magnetic head K1, for example, first 
records the applied gradod tost signal in an oblique 
track on the magnetic tape 5 in its scanning period 
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T(K1), in which this head Is In scanning contact 
with the magnetic tape 5, attar which the second 
magnetic head K2 also records the applied graded 
test signal In a further track on the magnetic tape 5 
In Its scanning period T(K2). It suffices If each of 
the two heads Kl and K2 records a test signal in 
only one oblique track. However, the two magnetic 
heads K1 and K2 may also scan several oblique 
tracks during recording of the test signal. 

After the test signal has been recorded by 
means of the two magnetic heads K1 and K2 the 
magnetic tape is briefly driven in the direction 
opposite to that of the arrow 10 by means of the 
capstan 11 and the pressure roller 12, so that the 
magnetic tape is moved back in a reverse mode in 
order to return to the first oblique track containing a 
test signal. 

Subsequently, the video recorder 1 Is set to 
the "playback" mode, in which the magnetic tape 5 
is again driven in the direction of the arrow 10 by 
means of the capstan n and the pressure roller 
12. The rotatable magnetic heads K1 and K2 then 
scan those oblique tracks In which the test signal 
has been recorded* thereby reproducing the pre- 
viously recorded test signal from the magnetic tape 
S. The scanned and reproduced test signal is ap- 
plied to the Input 44 of the head amplifier arrange- 
ment 36 vie the rotary transformer, not shown, 
after which the reproduced test signals are am- 
plified in the reproducing-head amplifier 43 and are 
subsequently rectified in the rectifier device 51, so 
that the level values V of the scanned and repro- 
duced test signal I. which correspond to the graded 
amplitude values of the write current I recorded as 
the test signal and which are shown in part G of 
Fig. 2, are obtained on the output 52 of the rectifier 
device 51. The level values thus obtained are ap- 
plied to the an analog-to-digital converter 53, which 
generates for each of these level values a data 
word, which Is applied to an input 55 of the micro- 
computer 19 which also functions as the logic 
device 56. The part of the microcomputer 19 which 
functions as the logic device 56 processes the data 
words applied to it The part of the microcomputer 
19 which functions as the logic device 56 deter- 
mines, for example, the data word corresponding to 
the largest level value of the test signal which is 
scanned and reproduced by means of the two 
magnetic heads K1 and K2, In accordance with this 
largest level value the part of the microcomputer 
19 which functions as the logic device 56 then 
supplies control information to the decoding device 
26. which subsequently applies a combination of 
pulse-shaped control signals SI, S2. S3 and S4. In 
accordance with the applied control Information, to 
the switchable amplifiers 37, 38, 39 and 40. This 
results in the switchable amplifiers being turned on 
in such a way that in normal operation of the video 



recorder 1, when the FM modulator device 32 
supplies a frequency-modulated luminance signal, 
an optimum write current for the two rotatable 
magnetic heads K1 and K2 Is obtained for record- 

s Ing the luminance signal* 

It is to be noted that the part of the microcom- 
puter 19 which functions as the logic device 56 
need not necessarily determine only the maximum 
level value from the test signal which Is scanned 

w and reproduced by means of the two magnetic 
heads K1 and K2 but that this part of the micro- 
computer 19 can also determine a group of maxi- 
mal level values and supply control Information in 
accordance with the level value group thus deter- 

75 mined, to obtain an optimum write current for re- 
cording the luminance signal by a. suitable activa- 
tion of a certain configuration of switchable amplifi- 
ers. Moreover, it is to be noted that In a video 
recorder which in normal operation not only 

20 records luminance signals or luminance signals 
and colour signals in the oblique tracks by means 
of the magnetic heads K1 and K2. but prior thereto 
also sound signals by means of further rotatable 
magnetic heads, it may be advantageous if the 

25 microcomputer part performing the logic device 
function determines the maximum level value in the 
scanned and reproduced test signal but determines 
the optimum write current for the luminance signal 
not in accordance with the maximum level value 

30 but in accordance with a level value which is a 
given amount smaller because a slightly smaller 
write current for the luminance signal a sound 
signal which is previously recorded In the oblique 
tracks Is erased less strongly by the subsequently 

35 recorded luminance signal. 

As will be apparent from the foregoing, the 
total given number of graded amplitude values of 
the write current I applied to the two magnetic 
heads K1 and K2 as the test signal is applied to 

40 the relevant magnetic head K1 or K2 within a single 
scanning period T(K1) or T(K2) of the respective 
magnetic head. This has the advantage that for 
each magnetic head K1 or K2 the test signal can 
be recorded on only one track, so that recording 

4S and hence also the subsequent reproduction and 
the total optimisation process can be carried out in 
a very short time. Since each test signal has been 
recorded within a single oblique track this also has 
the advantage that the reproduction of the recorded 

so test signal is substantially independent of an opti- 
mum tracking of the magnetic head by means Of 
which the recorded test signal is scanned and 
reproduced because, although the level values of 
the scanned and reproduced test signal which cor- 
es respond to the graded amplitude values of the write 
current recorded as the test signal In an oblique 
track depend in absolute magnitude on the tracking 
of the scanning and reproducing magnetic head 
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relative to each oblique track In which the test 
signal has been recorded, this is not the case with 
their magnitude relative to one another, so that 
even in the case of a non-optimum tracking of the 
scanning and reproducing magnetic head relative 
to the oblique track containing the test signal the 
differences between the scanned and reproduced 
level values can always be determined correctly, 
so that from the level values thus determined an 
optimum amplitude value of a write current can be 
derived independently of an exact tracking. 

A second embodiment of the invention will now 
be described with reference to Figures 3 and 4. In 
the same way as part A of Rg. 2, part A of Fig. 3 
shows the head-switch Ing pulse HP of a video 
recorder, not shown, in accordance with the second 
embodiment. Part B of Fig. 3 shows a write current 
I with a given number, /.e. eight, of graded am- 
plitude values, which write current can be applied 
to two rotatable magnetic heads K1 and K2 as a 
test signal. As is apparent from parts A and B of 
Rg, 3, the total given number of graded amplitude 
values of the write current 1, Le. all eight amplitude 
values, are applied to the respective magnetic head 
Kl or K2 within half a scanning period T/2 of the 
relevant magnetic head. 

In the video recorder in accordance with the 
second embodiment which receives the write cur- 
rent shown In part 8 of Rg. 3 as a test signal, the 
test signal is applied to the two magnetic heads K1 
and KZ with a stationary magnetic tape 5, the two 
magnetic heads K1 and K2 scanning the same 
oblique still track 57, as shown in Fig. 4. which 
shows a track layout of the magnetic tape 5. 
Broken lines In the track layout represent those 
oblique tracks 58 which are scanned by the two 
rotatable magnetic heads K1 and K2 when the 
magnetic tape 5 is moved at the norma) tape 
speed. A solid line indicates a still track 57, in 
which the test signal shown in part B of Rg. 3 is 
recorded. Different hatchings In the still track In- 
dicate that the two magnetic heads K1 and K2 have 
different azimuth angles. 

First of all, the "recording* 1 mode is activated 
with stationary magnetic tape during an optimisa- 
tion process to optimise a write current for the two 
rotatable magnetic heads K1 and K2 in such a 
video recorder In accordance with the second em- 
bodiment. The test signal Is then recorded In such 
a manner that first the magnetic head K1 scans the 
still track 57 and records the test signal formed by 
the graded write current I with eight amplitude 
values in the still track 57 within the first half 
scanning period T/2. No test signal is applied to 
the magnetic head K1 In the second half scanning 
period T/2 of this head, so that the magnetic head 
K1 does not make a recording in the still track 57. 
After the magnetic head Kl has left the still track 
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57 the magnetic head K2 will reach the still track 
57, no signal being applied to the magnetic head 
K2 during its first half scanning period T/2, so that 
the test signal already recorded In the stilt track 57 

5 by the magnetic head K1 is not Influenced in any 
case. Trie test signal in the form of the graded 
write current I with eight amplitude values is ap- 
plied to the magnetic head K2 within the second 
half scanning period T/2 of this head, this test 

iq signal then being recorded In the remaining part of 
the still track 57 by the magnetic head K2. 

Immediately after the test signal has been re- 
corded by the two magnetic heads K1 and K2 with 
stationary tape 5 the video recorder Is set to the 

75 "playback" mode with the magnetic tape 5 still 
stationary, after which each of the two magnetic 
heads K1 and K2 scans and reproduces the test 
signal In the still track 57 in accordance with the 
azimuth angle of the respective head. The scanned 

20 and reproduced test signal is then again applied to 
a head amplifier and a processing device in order 
to determine the level values of the scanned and 
reproduced test signal which correspond to the 
graded amplitude values of the write current re- 

2$ corded as the test signal, after which a logic device 
derives an optimum write current from the level 
values thus determined. 

If In a video recorder In accordance with the 
second embodiment the still track selected for re- 
30 cording the test signal with stationary magnetic 
tape is situated in a part of the magnetic tape in 
which previously a recording has been made in the 
normal oblique tracks, it is advantageous to erase 
the existing recordings with at least one rotatable 

05 erase head at the location of the still track or to 
overwrite the existing recordings with an auxiliary 
• signal at the location of the still track, namely in 
such a manner that in the track portion of the still 
track in which a test signal is to be recorded with 

40 one of the two magnetic heads with different azi- 
muth angles the auxiliary signal for overwriting the 
existing recordings Is recorded previously by the 
respective other one of the two magnetic heads. 
In the video recorder in accordance with the 

45 second embodiment it is particularly advantageous 
that recording and reproduction of the test signal 
are effected with stationary magnetic tape, so that 
it is not necessary to rewind the magnetic tape 
between recording and reproduction of the test 

so signal and recording and reproduction of the test 
signal can be effected with one and the same 
magnetic head, which has the advantage that it is 
simple and. in particular, that the optimisation pro- 
cess Is as short as possible. 

66 The two embodiments described above illus- 
trate the optimisation of a write current for two 
rotatable magnetic heads for the optimum record- 
ing of luminance signals. It is obvious that such 
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optimisation processes can also be used for write 
currents for the recording of colour signals or for 
write currents for the recording of audio signals, the 
reproduced level values of a test signal for the 
optimisation of a write current for colour signals 5 
being processed in such a manner that Inter- 
modulation interference terms resulting from Inter- 
modulation between the luminance signal and the 
colour signal are situated in such a desired am- 
plitude range that no visible interference Is pro- w 
duced when the signals are reproduced on a dis- 
play screen. Moreover, such optimisation pro- 
cesses can be used not only for an optimum re- 
cording of analog signals but also for an optimum 
recording of digital signals, in addition, such a is 
write-current optimisation can also be effected for 
more than two rotatable magnetic heads of a drum- 
shaped scanning device. In the two embodiments 
described hereinbefore an arrangement for write 
current optimisation forms part of a video recorder. 20 
However, such an arrangement may also be con- 
structed as a separate arrangement to be used for 
write current optimisation in the production of hel- 
ical-scan recording and reproducing apparatuses, 
in which case such an arrangement may also com- 
prises a plurality of separate apparatuses* 

Claims 

1. A method of optimising a write current for at 30 
least one rotatable magnetic head by means of 
which a magnetic tape can be scanned along 
tracks which are inclined relative to the longitu- 
dinal direction of the magnetic tape in con- 
secutive scanning periods, a write current be- as 
Ing applied to the magnetic head as a test 
signal with a given number of graded am- 
plitude values within a givon time interval and 
this test signal being recorded on the magnetic 
tape by the magnetic head and the recorded *o 
test signal being scanned from the magnetic 
tape and the level values of the scanned and 
reproduced test signal, which correspond to 
the graded amplitude values of the write cur- 
rent recorded as the test signal, being deter- 45 
mined, and an optimum amplitude value of the 
write current being determined from the level 
values thus determined, characterised in that 
the total given number of graded amplitude 
values of the write current applied to the mag- w 
netic head as the test signal Is applied to the 
magnetic head within a single scanning period 
of this magnetic head. 

Z A method as claimed in Claim 1 , characterised &s 
In that the total given number of graded am- 
plitude values of the write current Is applied to 
the magnetic head within a single scanning 
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period of the magnetic head while the mag- 
netic tape Is stationary (Figs, 3, 4). 

3. A method as claimed in Claim 2, characterised 
in that the total given number of graded am- 
plitude values of the write current Is applied to 
the magnetic head within half a scanning pe- 
riod of the magnetic head while the magnetic 
tape is stationary (Figs. 3, 4). 

4. A method as claimed In any one of the Claims 
1 to 3, characterised in that a write current with 
eight to sixteen graded amplitude values is 
applied to the magnetic head as a test signal 
within a single scanning period (Figs. 1, 2; 3, 
4). 

& A method as claimed in any one of the Claims 
1 to 4, characterised in that the amplitude 
values of the write current generated as a test 
signal are graded in steps of 1 dB relative to 
one another (Figs. 1 , 2). 

6. An arrangement for carrying out a method as 
claimed in any one of the preceding Claims, 
for optimising a write current for at least one 
rotatable magnetic head of the arrangement, 
by means of which a magnetic tape, which can 
be driven In the arrangement In the longitudinal 
direction of the tape, can be scanned In con- 
secutive scanning periods along tracks which 
are inclined relative to the longitudinal direction 
of the tape, which arrangement comprises a 
control device and a write current generator 
adapted to generate a write current as a test 
signal with a given number of graded am- 
plitude values, which write current generator is 
controllable by the control device to generate 
the different amplitude values of the write Cur- 
rent and is connected to the magnetic head to 
supply the generated write current to this mag- 
netic head, and a processing device by means 
of which the level values of the scanned and 
reproduced test signal, which correspond to 
the graded amplitude values of the write cur- 
rent recorded as a test signal, can be deter- 
mined, and a logic device by means of which 
an optimum amplitude value of the write cur- 
rent can be determined from the level values 
thus determined, characterised in that the con- 
trol device and the write current generator are 
adapted to generate the total given number of 
graded amplitude values of the write current, 
which is applied to the magnetic head as the 
test signal, is applied to the magnetic head 
within a single scanning period of this mag- 
netic head (Fig, 1). 
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7. An arrangement as claimed in Claim 6, charac- 
terised In that the control device and the write 
current generator are adapted to generate a 
write current with eight to sixteen graded am- 
plitude valued within a single scanning period s 
of the magnetic head (Fig. 1). 

8. An arrangement as claimed in Claim 6 or 7, 
characterised in that the write current gener- 
ator generates as test signal a write current io 
with amplitude values graded In steps of 1 dB 
relative to one another (Fig. 1). 

9. An arrangement as claimed in any one of the 
Claims 6 to 6, characterised In that the control is 
device is triggered by a tachoslgnal from a 
tachogenerator coupled to the rotatable mag- 
netic head (Rg. 1). 
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